Evidence for the direct role of acetylcholinesterase in neurite outgrowth in primary dorsal root ganglion neurons.
Dorsal root ganglion (DRG) neurons show a transient peak expression of acetylcholinesterase (AChE) during periods of axonal outgrowth prior to synaptogenesis, suggesting that AChE has a non-enzymatic role during development. We have previously shown that perturbation of cell surface AChE in cultured embryonic rat DRG neurons results in decreased neurite outgrowth and neurite detachment. In this report, we demonstrate a direct correlation between endogenous AChE content and neurite outgrowth in primary DRG neurons. Adenoviral vectors were constructed using full-length rat AChE(T) cDNA in either the sense or antisense orientations to overexpress or knock down AChE expression, respectively. Treatment with the sense-expressing vector produced a 2.5-fold increase in AChE expression and a 2-fold increase in neurite length compared with either untreated or null virus-treated control cells. Conversely, treatment with the antisense-expressing vector reduced AChE expression by 40% and resulted in a reduction in neurite length of similar magnitude. We also observed that overexpression of AChE resulted in greater branching at the distal tips of each primary neurite as well as an increase in cell body size. These findings further indicate that AChE expressed on the axonal surface of developing DRG neurons may modulate their adhesive properties and thereby support axonal development.